AD-A088 812 CORPS OF ENGINEERS BALTIMORE MD BALTIMORE DISTRICY F/6 13713
NATIONAL DAM INSPECTION PROGRAM. UPPER ROCK CREEK WATERSHED SIT-=-ETC(U)

INCLASSIFIED




i
g

28

1.1 S =
|||||§ flee
Ti28 it s

MICROCOPY RESOLUTION TEST CHARI
NATICNAL P “




o
¥
M
%

A08SS8812




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY. "




2QTOMAC RIVER BASIN

* m(v\{,\\,k\ e Tz, .g,lfm >&~c5\~am.{

& PPE7 ROCK CREEK WATERSHED SITE
, . . e . -
\Uer Bas.i (yKE BERNARD ERANK)
MONTGOMERY COUNTY, MARYLAND

= @'oz—a‘.-.\m—aasa y,

fon

Fiimse

e

e m 0 2

Prerared for: EP?ARTMENT OF THE ARMY

-
Baltimore District, Corps of Engineers
3altimore, Marvland 21203

Prezared by: wATER RESOURCES ADMINISTRATION
Department of Natural Rescurces
Tawes Building
Annapolis, Marviand 21401

(44499

n e .

Auguagy 079

|
I

[i%

Olﬁ

Tocament b beeu npproved
for Bo reloe ond salo lis
&£ubﬂw ts uclimited.

o oo o
md a~d C'or'/’r- ,
-/

§@9LLL 7./

—

" \fY\5L¢v~'O o/t VAﬂC{é:ﬂ-y1iLf.J?,j;7 Adpfﬁﬂj

B T LSS TEST S SR




PREFACE

e »Jsfﬁ;b;t.:,{;(af;’.‘%, Yo

This report is prepared under guidance contained in the '"Recommended

Guidelines for Safety Inspection of Dams,' for Phase I Investigationms.

Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation

is to identify expeditiously those dams which mayv pose hazards to

human life or property. The assessment of the general condition of the

dam is based upon available data and visual inspections. Detailed investigation
and analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are bevond the scope of a Phase I
Investigation; however, the investigation is intended to identifyv any need

for such studies.

4 eSS miza,

In reviewing this report, it should be realized that the reported condition ¢
of the dam is based on observations of field conditions at the time of ;
inspection along with data available to the inspection team. In cases where :
the reservoir was lowered or drained prior to inspection, such action, while ;
improving the stability and safety of the dam. removes the normal load on
the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the !
structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is ]
evolutionary in nature. It would be incorrect to assume that the present i
condition of the dam will continue to represent the condition of the dam 4
at some point in the future. Only through frequent inspections can 4
unsafe conditions be detected and onlyv through continued care and maintenance ’
can these conditions be prevented or corrected.

Phase I Inspections are not intended to provide detailed hvdrolegic and
hydraulic analyses. 1In accordance with the established guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonablv possible storm runoff), or fractions
thereof., The spillwav design flood provides a measure of relative spillwav
capacity and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam. its
general condition and the downstream damage potential.
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PHASE 1 INSPECTION REPORT

NAT1ONAL DAM INSPECTION PROGRAM

NAME OF DAM: Upper Rock Creek Watershed Site #1 (Lake Bernard Frank)

STATE: Maryland |
COUNTY: Montgomery

STREAM: Upper Rock Creek

DATE OF INSPECTION: June 15, 1979

ASSESSMENT: Based on the evaluation of the conditions as they existed

on the date of the Inspection and as revealed by visual observations,

the condition of the dam-at Upper Rock Creek Site #1 (Lake Bernard Frank)

{s assessed to be good. This dam is an intermediate size class 1 structure.

The spillway capacity is classified as adequate because it will pass the
recommended spillway design flood of full Probable Maximum Flood
according to the recommended criteria,

The following remedial measures and recommendations should be implemented
as soon as possible:

1. Re-establish the design normal pool by clearing debris from the ungated
orifices within the cold water release chamber.

2. Re-establish the operating condition of all gated orifices within the
cold water release chamber and principal spillway riser.

3. Document operating procedures in writing.
4. Develop a warning system to warn downstream residents of large

E spillway discharpes during pcriods of heavy rainfall and runoff or
% faflure of the dam.

5. Re-establish vegetation on the left side of the downstream face of
the dam and on the berm separating the dam and emergency spillway.

6. 1Implement rodent control and refill existing burrows.

; SUBMITTED BY: WATER RESOURCES ADMINISTRATION
; DAM SAFETY DIVISION
[
5" NI oLl Sl
v Date ¢
A
APPROVED BY:
1/ S« 19 w Jock
Dute v James W. Peck
hukd Colonel, Corps of Engineers
>
‘ istrict Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
UPPER ROCK CREEK VATERSHED SITE #1
(LAKE BERNARD FRANK)
XCI NO. MD 0050

SECTION 1
PROJECT INFORMATION

1.1. General
a. Authority. The inspection was performed pursuant to the

authority granted by the National Dam Inspection Act, Public Law 92-367,
to the Secretary of the Army, through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

Purpose. The purpose of this inspection is to determine if the
dam constitutes a hazard to human life or propertyv.

1.2 Description of Project

a. Dam and Appurtenances. The dam at Upper Rock Creek
Site #1, known locally as Lake Bernard Frank, consists of a compacted
zoned earth fill embankment approximately 78 feet high and 576 feet
long. A cutoff trench, 30 feet wide, extends to the weathered rock in
the foundation, at the dam's longitudinal centerline. At the same
location, a grout curtain was installed on the left {loodplain and
left abutment. “~The grassed slopes rise at 3H:lV upstream and downstream
A 20 foot berm is located on the upstream slope one foot below normal
pool at elevation 297.0. Rock riprap extends from elevation 297.0 to
elevarion 302.0. The principal spillwav riser concrete control towers
connects to a 42-inch concrete outlet pipe which discharges to an impact
basin. These facilities discharge uncontrolled normal flows up to the
calculated 100 vear frequencv flood event and cold water releases through
three gated inlets. Flood flows exceeding the calculated 100 vear
flood levels mav be discharged through a trapezoidal grassed emergency
spillway located bevond the left abutment. The emergency spillwav crest
is 36.5 feet above the normal pool elevation and 13.4 feet below the top

of dam elevation. ;-
b. Location. Lake Frank 1s located approximately 2 miles

northeast of Rockville in Montgomery Countv, Marvland. The structure
impounds Rock Creek, eventually flowing through Washington, D.C. to the

Potomac River.

c. Size Classification. The maximum height of the dam
is 78 feet. The reservoir volume to the top of the dam at elevation
347.9 is 7854 acre-feet. Therefore, the dam is in the "intermediate"

size category.

d. Hazard Classification. Damage to downstream rocads,

intensely used recreational areas, and loss of more than a few lives
would likelv result from a failure of the dam. Accordinglw. the dam is
classified in the high hazard category.




¢. Ownership. Lake Frank is owned bv the Marvland National
Capital Park and Planning Commission, 6700 Needwood Road, Derwood,
Marvland.

f. Purpose of Dam. The dam provides the multiple purposes of
flood control and recreation.

g. Design and Construction Historv. The structure was
designed bv the Soil Conservacion Service, Engineering and Watershed
Planning Unit, Upper Darby Pennsvlvania, in 1965. Conscruction was
accomplished by Dewey Jordan, Inc. of Frederick, Marvland and directed bv
the Soil Conservation Service. Construction began on December 9, 1963,
and was completed on Mav 26, 1967.

h. Normal Operating Procedure. The dam operates as an
uncontrolled structure. Normallv, the pool level is maintained at
elevation 298.0 bv passage of base flows into the riser tower through the
twin ungated orifices.

1.3 Pertinent Data

a. Drainage Area. Lake Bernard Frank has a drainage area of
12.23 square miles.

b. Discharge at Dam Site. The maximum discharge at the dam
site through the emergencyv spillway at elevation 334.5 is 24,317 cubic
feet/sec. The maximum flood discharge at the dam site is unknowm.
However, Hurricane Agnes in June, 1972 caused a rise in pool elevation
on to the approach slope of the emergency spillwav approximately 35 feet
above the normal pool.

c. Elevation (feet above mean sea level)

Top of Dam 347.9
Design High Water 338.7
Emergencyv Spillwayv Crest 334.5
_ Principal Spillwav Riser Crest 314.53
§ Normal Pool 298.0
: 3

Streambed at Centerline of Dam 270.

d. Reservoir (Miles)

Length of maximum pool 1.74

; Length of normal pool 1.06
e. Storage (acre feet)

Normal pool ¥

Principal Spillway Riser Crest 1980

Emergency Spillwayv Crest 4679

Design High Water 5544

Top of Dam 785<
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h.

Reservoir Surface (acres)

Top of dam

Design Hign Water

Emergency Spillway Crest
Principal Spillwav Riser Crest
Normal Pool

Dam

Tvpe

Lengch (feet)

Height (feet)

Top width (feet)

Side slopes - Upstream

- Downstrean
Impervious Core
Cutoff trench

Foundation Seepage Contrel

Diversion and Regulating Tunnel

Emergencv Spillwav

Type

Bottom width at control section

Crest elevation (feet above
M.S.L.)

Gates

Approach Slope (7))

Exit slope (%)

Total Length (ft)

Downstream channel

Principal Spillwav

Tvpe

Riser height
Riser crest elevation (MSL)
Riser dimensions

Insice

Outside

219
217
189
92
56

Earthfill
576

78

22
3H:1V, 20 ft bermone ft.below
normal pool

3H:1V
Zoned construction
Compacted earthfill at dam
centerline 30 fr. bortom
width, 1H:1V side slopes.
20 ft. maximum vertical
deptn
Twin grout curtains., 5 frt.
up and downstream of dam
centerline

None

Trapezeoidal, zrassed. cut
intc natural earth bYevond
left abutment

180 feet

33+.3
None
Al

2.3

656

Spiliwav discharges
perpendicular to dam axis
to Rock Creek

Reinforced concrete riser
and 42 inch diameter

R.C. outlet pire

29,5 fe.

31405

(21
(24
.

3.3 x 10,5
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Length of Weir act elevation 314.5

Length of connecting <2 inch pipe

%. Regulating OQuctlets

Gated 3-24~in. dia. Rodner Hunt

1-Shop fabricated Sluice

Ungated 2-2 x 3 ft. openings

208 DS ft.
Approximactely 460 {r.

280 Series Sluice Gates
elev. 290.33
or cold water release
elev. 281.42
or cold water release
P elev., 273.00
for drain
2 x 3.5 ft.
T oelev. 272.30
for cold water release

telev, 299.25
for normal release
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SECTION 2

ENGINEERING DATA

2.1 Design:

a. Data Available: The dam at Upper Rock Creek Watershed Site
No. 1, Lake Bernard Frank Dam, was designed by the Soil Comnservation
Service, Engineering and Planning Unit, Upper Darby, Pennsylvania in
1965. The engineering data reviewed for this project consists of an
Engineer's Design Report, construction and material specifications,
as-built drawings dated January 1965, February 1965, and May 1966, an
Engineer's Report on Construction and Test Results for Upper Rock Creek
Site No. 1, and Annual Operation and Maintenance Inspection Reports.
A portisn of the drawings are presented in Appendix "C", Location Map
and Plans. The design report contains hydrologic and hydraulic data,
a geology report, laberatorv soil test results including consolidation
and consolidated undrained triaxial tests for representative soil
samples, slope stability studies, settlement analyses, estimates of
seepage quantities through the foundation, structural analyses of
appurtenant structures, and material quantity estimates. Logs of
subsurface explorations including rock cores and water pressure tests
are contained in the design drawings.

b. Design Features

1. Hydrology and Hydraulics - The top of dam and the configuration
of the outlet works were designed ir. accordance with Soil Conservation
Service criteria for a Class 'C" structure which corresponds to a high
hazard dam as defined by the Phase I inspection guidelines. A complete
discussion of the hydrologic and hydraulic design is ccntained in
Section 5.

2. Embankment - The design drawings and specifications indicate
the embankment to be zoned earth fill rolled to a minimum density of 95
per cent of “he maximum dry density attained in accordance with the Standard
Proctor Test (ASTM Standard D-698). The embankment is placed upon a
foundation of medium dense to dense residual soil on the abutments
and alluvial soil in the stream valley which were prepared by clearing
and grubbing operations. Based upon recommendations in the geology
report, the design drawings provide for a grout curtain cutoff orn the left
side of the dam. A cutoff trench of impervious soil extends several
feet into weathered rock with variable side slopes and bottom widths
which vary from 20 feet to 30 feet. The cutoff trench is continuous
with an impervious zone in the embankment which extends from the base of
the dam to elevation 3343 corresponding to the crest of the emergency
spillway. The centerline of the impervious core is slightly downstreanm
of, and parallel to, the centerline of the dam. Both the trench and
impervious zone were to be constructed of residual low plasticity silc
excavated from the floor of the emergency spillwayv and nearby supplemental
borrow areas.

w
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The main portion of the embankment consists of silty sand
placed at a 3H to 1V configuration for both the upstream and downstream
slopes. A berm, 20 feet in width, was constructed one foot below the
normal pool elevation of 298.0. Riprap slope protection extends from
the berm to a level 5 feet above the berm.

Internal drainage of the embankment is provided by filter
trenches draining to a rock fill toe on the downstream side of the dam.
The filter trenches are situated along the left and right downstream
abutments, extend vertically from the stripped groundline to a level
about 3 feet below the weathered rock horizon, and drain into the rock
fill of the dowmstream toe. The trenches are constructed of well graded
sand and gravel designed in accordance with methods recommended by the
U.S.D.I., Bureau of Reclamation. The rock fill at the downstream toe
is surrounded by a graded filter to provide free drainage of the internal
seepage control system without migration of fines from the embankment
and foundation. A 36-inch interceptor sewer constructed just prior
to construction of the dam passes through the foundation near the left
abutment. The design report contains working drawings showing special
treatment of the sewer line consisting of two anti-seep collars and
compacted impervious backfill in the pipe trench. No records dvcument-
ing compliance with the details of the design report were found during !
the data review.

3. Appurtenant Structures - An overflow spillway riser of rein~
forced concrete is located on the left side of the dam and is drained by ]
a 42-inch reinforced concrete pipe extending through the embankment to 1
a reinforced concrete impact plunge pool. The riser structure is supported
on a concrete pad with the foundation level to be determined during
construction by the Engineer.

The spillway pipe is supported along most of its length by a
reinforced concrete cradle and is surrounded by fourteen concrete anti-
seep collars, 14 feet wide by 9 feet high minimum, placed at intervals
of 24 feet. The spillway pipe trench is cver-excavated to a level
close to the top of weathered rock and backfilled with impervious
material to the pipe foundation level.

The riser tower contains a gate controlled drain with an
intake invert at elevation 273.0, two 24-inch diameter gate controlled
cold water intakes at elevations 281.4 and 290.3, two low stage orifices
at elevation 299.2, and two high stage weirs with crest elevations at
314.5. The low stage and high stage intakes are provided with trash
racks.

The emergency spillway is located beyond the left abutment uf
the dam and is formed by cut intu weathered schist material. The emergency
spillway floor is 150 feet in width, rises at a grade of 17 for a
length of 189 feet, reaches a 30 foot wide level crest at elevation
. 334.5, and drops at a grade of 2.57 for 506 feet. The side slopes of
the emergency spillwav are constiucted at 2 1/2H to 1V in soil on the

right side and 1H to 1V in rock on the left side.

o 6
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2.2 Construction: Construction Specifications, as-built drawings,

and an "Engineer's Report on Construction and Test Results'' are the
available construction decuments. The as-built drawings generally

reflect the intent of the design report, design drawings and existing
conditions. The as-built drawings and the construction report indicate
the details of the grouting program for the foundation on the left side

of the dam including the spacing, depth, and grout quantities for each
grout hole. The results of concrete strength tests and in-place density
tests on the embankment indicate that the requirements of the construction
specifications were attained.

The construction documents refer to a modification of the internal
drainage system whereby the top elevation of the rock fill and the
pervious zone on the downstream side of the dam were raised. Also, the
gradation of the rock fill was finer than anticipated in the design
due to disaggregation during handling and placement. Several permeability
and mechanical analyses tests were performed on the in-place rock fill
during construction to verify the adequacy of the specified filter
material and the efficiency of the rock fill drain. The specified
filter material was found to be adequate, but the efficiency of the rock
fill toe drain was judged to be marginal and a supplemental drain was
installed along the right side of the dam at the downstream toe. The
supplemental drain consists of a 12-inch diameter perforated corrugated
metal pipe which is surrounded by filter material and drains to the
impact basin.

Special treatment of foundations for the concrete spillway riser
and outlet impact basin were not found in the construction documents. :
Apparently, these structures were placed upon compacted fill as shown on j
the design drawings.

2.3 Operation. Lake Bernard Frank Dam was designed primarily as a self
operating flood control structure with uncontrolled outlet works.
Secondary benefits are to be derived from water recreation activities

for Rock Creek Park operated by the Maryland National Capital Park and
Planning Commission. Reports entitled "Annual Operation and Maintenance
Inspection' are prepared by the Montgomery County Soil Conservation
District and the owner on a regular basis. The only operational features
on the dam are cold water intake gates on the spillway riser for downstream
water quality. A cable controlled slide gate drain is also located at
the base of the riser. At the time of inspection the cable was severed
and the gate was inoperable.

RPN

2.4 Evaluation

a. Availability. The Design Report, design drawings, construction
specifications, as-built drawings and the Engineer's report on construction
are available in the files of the State of Marvland Water Resources
Administration, Dam Safety Division and the Soil Conservation Service.

b. Adequacy. The svailable data is complete and adequate to
evaluate the dam and appurtenant structure for the purposes of a Phase I

‘ study. Based upon review of this data the facility generally has been

/
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designed in accordance with accepted engineering practice.

c. Operating Records. The only written operating records are
the Annual Operation and Maintenance Inspection reports prepared by the
local Soil Conservation District and the owner.

d. Post Construction Changes. There are no major post construction
changes.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The dam and its appurtenant structures were found to be
in good overall condition at the time of the inspection, June 15, 1979.
The complete visual inspection check list is presented in Appendix A.

N Ak T AN Wi e e A

b. Dam.

e N O

1. There is no cracking, sloughing or other appreciable movement
in the embankment,

A

=~
.

The vertical and horizontal alignment are good with no evi-
dence of additional sectlement beyond that provided by the
as-built camber.

i
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3. At the time of the inspection, there were no noticeable seep- 3
age areas.

4, There were several animal burrows located on both the upstroam
and downstream slopes.

5. There were vehicle tracks on the downstream face of the dam
and beyond the left abutment leading to the emergency spill-
way.

6. A small slump exists at the top of the emergency spillway
backslope (leftside) slightly upstream of the control section.

c. Appurtenant Structures.

1. The concrete associated with the impact basin, and visible
; portions of the intake tower were in good condition.

2. Beyond the impact basin, the outfall channel bottom has a
slight accumulation of riprac.

i - 3. Partially clogged orifices, a broken cable operating a drain
gate, and two inoperable of three gated inlets are resulting
in a pool elevation approximately 8.5 feet above normal. On
March 9, 1979 an photograph was taken that revealed the pool
L . level to be approximately 16 feet above normal.

d. Reservoir Area. The reservoir slopes are primarilvy wooded. There
is slight erosion around the present pool level due to foot traffic. Sedi-
mentation is reported by the owner in the upper reaches of the pool area.

e. Downstream Channel, The discharges from the principal spillway
-~ and emergency spillway during rare flood events flow into Rock
.« Creek via separate channels. In the immediate vicinity of the dam, Rock
u Creek flows beneath the Maryland Route 28 bridge and through parkland
' ; owned and operated by the Maryland National Capital Park and Planning

. B e et Tt L L




Commission. The present demand of these lands as a recreational facility
is reported to be 500,000 visitors annually.

3.2 Evaluation.

a. Dam. The animal burrows and vehicle tracks if upattended could
lead to more serious erosion, but, at this time, do not affect the dam's
stability or flood discharge capacity. The small slump on the emerge.acy
spillway backslope should be periodically checked, but at this time is
believed to be surface sloughing based upon visual observation. Based upon
the rock fragments and schist elevation encountered during the subsurface
exploration in the area, any adverse effect of a potential blockage within
the emergency spillway is judged to be minimal.

b. Appurtenant Structures. The duficiencies associated with the
intake tower are causing higher than normal pool levels. Besides hampering
visual inspection and routine maintenance capabilities, the designed
freeboard is presently adversely affected since the present pool exceeds the
S.C.S. 10 day drawdown level starting from which the Freeboard Hvdrograph
was applied. These considerations dictate that the deficiencies enumerated
in 3.1c.3 above be rectified as soon as possible.

q>
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure. The purpose of the dam at Upper Rock Creek Site #1 is to
provide for recreation and flood control. Discharges to the downstream
areas are uncontrolled through the intake tower and thence through the

42 inch concrete outlet pipe. Additionally, three different levels of
controlled cold water releases may be accomplished.

4.2 Maintenance of the Dam. No written maintenance program has been
established, but the general appearance of the dam indicates a high degree
of care. The Maryland National Capital Park and Planning Commission is
responsible for maintaining the dam. It should be noted that the owner
has, in the past, requested, recieved and followed advice of the Soil
Conservation Service.

4.3 Maintenance of Operating Facilities. Reportedly, the inoperative
conditions at the intake tower have spanned the last year. A written
operating and maintenance policy should preclude, in the future, a similar
condition.

4.4 Warning Svstem. There is no formal warning system in effect.

4.5 Evaluation. The general operational procedures are satisfactory

except that no formal warning system is in effect and maintenance procedures

are unwritten.
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SECTION 3 :
HYDRAULICS AND HYDROLOGY ;

5.1 Evaluation of Features.

a. Design Data. The dam at Upper Rock Creek Watershed Site #1
was designed for recreational and flood control purposes. The complete
hydraulic design, satisfying the Soil Conservation Service's class "C" ;
criteria, is included as Section III of the Engineer's Design Report
dated March, 1965. The development of the inflow design flood under
class "C" criteria closely approximates the recommended Spillway Design
Flood of the full Probable Maximum Flood (PMF). According to the Design ]
Report, the crest of the principal spillway riser is at the elevation
attained by a 10 year frequency flood event. The crest of the emergency
spillwvay was set at the elevation attained bv the 100 vear frequency
flood event. Design High Water was then calculated by routing a flood
hydrograph having 8.6 watershed inches of runoff veclume but starting at a pool
elevation approximately 6 feet above normal pool to account for possible
multiple storm events. The top of the embankment was set bv routing a
flood hvdrograph having 24.7 watershed inches of runoff volume with the same
assumption of starting elevation.

b. Experience Data. As previously stated, the dam at Upper Rock
Creek Watershed Site #1 is classified as an intermediate size dam in the
high hazard category. Under the recommended criteria for evaluating
spillway discharge capacity, such structures are required to pass the
Probable Maximum Flood (PMF). Since the dam was constructed, the maximum
pool elevation was attained during Hurricane Agnes in 1972 and reportedly
reached within 1 foot of the emergencv spillwav crest. According to the
Design Report, the storm of record (August, 1933) would have reached
pool elevation 336.6, or approximatelv 2 feet above the emergencv
spillway crest. No written or verbal records indicate that the emergencv
spillway has been activated.

c. Visual Observations. On the date of the inspection no conditions
were observed that would indicate that the emergencv spillwav of the dam
could not operate satisfactorilv in the event of a flood. However., the
inoperative conditions at the intake tower increase the probabilityv of
flows through the emergency spillwav.

d. Overtopping Potential. To check the Freeboard Hvdrograph
procedure as applied to the dam, the full PMF inflow hvdrograph was routed
through Lake Frank according to the recommended guidelines. The results
are presented in Appendix E. The analvses indicate that the full PMF can
be discharged without overtopping the embankment.

e. Spillwav Adequacv. The Design Report together with the
current results indicate that the reservoir storage and spillwav capacity
can discharge the full PMF. Accordingly, the spillwav is considered

= adequate.
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£. Downstream Conditions. As previouslv discussed in Section 3,
damages, as a result of dam failure, to Rock Creek Park, and State
roads are considered likelv. Due to the heavy recre.tional use, loss of
life is probable.

13
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. No visible signs of appreciable movement
or distress were detected in the earthen embankment or appurtenant
structures. No seepage points or wet zones were detected on the down-
stream face of the dam, at the toe or beyond the toe. The water in the
impact basin was clear and no indication of loss of embankment or internal
drain filter material was detected. ihe vegetative cover of the emergency
spillway was well established and the side slopes generally uniform and
stable with the exception of a small localized slide on the left side.
Other than debris clogged intakes and the inoperative drain gate, visual
observations revealed the dam and appurtenant structures to be in good
condition.

b. Design and Construction Data.

e et A AL, En e

1. Embankment. Based upon the subsurface data, the embankment
was placed on dense to medium dense residual soil which appears competent
to support the design load. Consolidation tests were performed on a
portion of the least dense silt sample obtained during the foundation ex~
ploration and a representative embankment sample from the borrow area.
A settlement analysis utilizing the test results indicated that approx-
imately .7 feet of foundation settlement and 2 feet of embankment
settlement were anticipated in the design. A clay sample within the
foundation soil was subjected to triaxial testing and the strength
parameters of @ equal to 25.5° and cohesion equal to 325 p.s.f. were
utilized in slope stability analyses.

Representative samples of compacted embankment material were
also subjected to tr%axial testing and average strength values of @
equal to 27.5%, 32.0°, and 33.5°, and C equal to 300, 325, and 175 p.s.f.
were recommended for use in slope stability studies for embankment
zones 1, 2, and 3, respectively. These values are considered reasonable
for effective stress analysis of the clayey silts, silts and silty
sands utilized for the embankment construction. Slope stabilitv analvses
were performed for the upstream slope utilizing the Swedish Circle
method with the slide arc assumed to occur at various positions.
Fifteen trials were performed for two upstream berm widths and the
lowest factor of safety computed was 1.31 which was derived for a berm
12 feet in width. Based upon this analysis, the berm width was increased
to 20 feet. The downstream slope was also analyzed by the Swedish
Circle method which yielded a minimum factor of safety of 1.69 assuming
the slide to occur through the foundation materials. Based upon the
design review, these analyses are considered to have adequatelv addressed
the static slope stability of the dam.

In order to compensate for residual settlement of the embankment
and foundation materials upon completion of the dam, 2.7 feet of fill was
added to the design crest at the maximum section. The additional height
was determined by a settlement analysis utilizing the results of the




consolidation tests on the foundation and embankment materials. The
analysis was apparently accurate since the dam crest appears level and
uniform.

Design data for the internal seepage control system was
limited to the details on the as-built drawings of the filter drain
trenches, cutoff trench, and grouting program along the lc<ft side of
the dam. Filter design was based upon the sandy weathered rock material
and less weathered rock fill material which was anticipated by the
designers to be excavated in the emergency spillway and placed as a
pervious zone in the downstream slope. The filter design appears
adequate., Although flow nets, derivation of exit gradients, seepage
quantity estimates after partial grouting, and filter trench drainage
capacities were not addressed in the design report, the grouting
program and internal drainage system visually appear to be functioning
satisfactorily.

2. Appurtenant Structures. Based upon the data in the design
report, the appurtenant structures were designed in accordance with good
engineering practice. The reinforced concrete elements were analysed
for maximum loading conditions Ly the working stress method utilizing
3000 p.s.i. concrete and a steel stress of 20,000 %.s.i. The
riser structure was designed utilizing concrete strengths of 3750 p.s.i.
The foundation for the riser apparently consists of compacted fill.
Based upon the structural computations, loads as high as 5100 p.s.f.
are present at the foundation level. This load appears somewhat high
for ordinary compacted fill, but the good visual condition of the
structure suggests that sufficient soil strength has been mobilized to
support the loading conditions to date.

c. Operating Procedures

Detziled operating procedures are unwritten and were unavail-
able for review. The Annual Operation and Maintenance Inspection sheets
were reviewed and they did not revzal any major deficiencies which might
affect the integrity of the dam,

d. Post Construction Changes

The only post constructiou change consists of loss of vegetative
cover on the downstream slope at the left side of the dam due to
recreation vehicle traffic. This cover should be reestablished before
erosion takes place.

e. Seismic Stability

Lake Bernard Frank Dam 1s located in seismic zone 1 and
seismic stability is predicated upon static stabilitv with conventional
margins of safety. The static stability is considered sufficient to
withstand minor earthquake induced forces.




SECTION © ]
ASSESSMEN REMEDIAL MEASURES
ALD RECOMMENUATIONS
T Jam AssessMent.

3. Sdalelr. Zascl L7 Viswal ins eciion and review of Jdesign and
construction 3o ulents, e 447 1T (prer Roox reek watershed Site #1 appears
LY present.. "e 11 a ity on The aigher than normal pecel elevaticen,
a3 discussed 1n Se. i s . ane m. oresents no immediate safety
1azard Put Tnls  cBNiTL T s LoD "e Fevtifled as soon as possible.

5. ACejue Tt Tre availarle {nformation consists of ]
is-DuL.t asItT .. Ve Dl leiieer 5 Jesicn Renort and Enzineer's
construction er T - N e rilible information is
AdeCuate ¢ 1nsess T e 2

S, LFxen.s . L ow Te TWerlations 3.u.l fe implemented as soon as
pussinle.

2. Ne.essiti T.or o Acgitiona. stuacies.  Ne oadditional engineering
studies dre nNe.essdary 317 Inis “i=e. As remecidl measures are developed
to COorrect tne JdefiJienvies AU fne intire Cower, engineering assistance .
mav be necessarv in atfempliau T nrevent a reccJourrence.

7.2 Remedial Measures and Recvonmmendations.
a. Dam and Appurcenant Structures
1. Re-establish the desizned acrmal pool by clearing debris
from the ungated orifices within the ccid water release chamber.
2. Re-establisn the operating condition of all gated oriiices
within the cold water release chamber and priacipal spillwav
riser.

b. Operation and Maintenance Procedures

1. Document operating procedures in writing.

2. Develop a warning svstem to warn downstream residents of
{ large spillwav discharges during periods of heavy rainfall

and runoff or failure of the dam.

3. Re-establish vegetation on left side of downstream face

4.

43
4

of dam and on the berm separating the dam and emergency spillway.

Implement rodent control and refill existing burrows.
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DAM NAME: Upper Rock Creek Site #1
COMMON NAME: Lake Bernard Frank
ID #: MD 00050

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded stream valleys, farming and new
home development. ©CS design Runoff Curve Number 82.

ELEVATION TOP OF NORMAL POOL(STORAGE CAPACITY): 298.0 (785)

ELEV. TOP OF FLOOD CONTROL POOL(STORAGE CAPACITY): 334.5(4679)

ELEVATION MAXIMUM DESIGN POOL: 338.7(5544)

ELEVATION TOP OF DAM: 347.9

CREST-Principal Spillwav Riser

Elevation 3l4.5(crest) 317.0 (top slab)

Type  Reinforced Concrete Riser

Width Two 10.5 ft. long crests

Number and Type of Gates Three 24" diameter Rodnev Hunt 280
Serles Sluice Gates, one at 290.33, one at 281,42, both for cold
water release; one at 273.0 for drain. One 2 ft. x 3.5 ftr. wide
sluice gate at elev. 272.5 for drainm.

e. Ungated Orifice Twin 2 ft. x 3 ft. wide openings at elev. 298.0

for normal releases.

Q-{')U‘DJ

CREST- Emergency Spillwav (Earth Cut)

Elevation 334.5

Width 150 feet

Length 656 feet

Location beyvond left abutment

a0 o

OUTLET WORKS:

a. Tvpe 42" R.C.Pipe
b. Location station 4+47 (left of center of dam)
C. Entrance Inverts 272.5
d. Exit Inverts 270.21
e. Emergency Drawdown Facilities
f. Length 458 feet
HYDROMETEOROLOGICAL GAGES:
Daily Hourly
a. Type NOAA-NWS NOAA-NWS
b. Location Rockville 3 NE College Park
c. Records 32 vrs. of record 93 vrs, of record
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MULTIPLE PURPOSE DAM, SITE NO. |
IMPACT BASIN DETAILS
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GEOLOGY REPORT




GEOLOGY REPORT

UPPER ROCK CREEK WATERSHED SITE NO. 1
(LAKE BERNARD FRANK DAM)

The Engineer's Design Report prepared for this project contains a
geology report which is considered adequate for this Phase I study.
Appropriate excerpts from the report are included herein. It should be
noted that regional geologic studies have been performed since the preparation
of the design report and the Sykesville Formation is presently mapped as
Boulder Gneiss within the Wissahickon Formation.

The Engineer's Design Report states "The site is located in the Fall
Line, the natural boundary separating the Piedmont physiographic province
and the Coastal Plain province. The area has moderately steep sided
valleys with about 100 feet of relief.

The entire area of the dam and reservoir site is underlain by
the Sykesville Formation. The age of the Sykesville Formation is un-
certain. The Sykesville Formation is a granitic appearing schistose
rock containing numerous inclusions, quartz pebbles and stringers, and
garnet. The rock in unweathered condition is hard, dense and has a
medium gray-blue color. The weathered rocks have shades of brown and
gray-brown colors.

Strike and dip readings taken on outcrops indicate the schistosity
has an average dip about 80° northwest and strikes about north 5
degrees east. The dip varied between 65 and 85 degrees and strike
varied between north 5° west and north 10° east. There is no unusual
variation in strike and dip to indicate any major degree of movement
anywhere in the foundation area.

The Sykesville Formation has a gradational contact with the
Wissahickon Formation, albite-chlorite faces to the west. The dam site
is located near the contact and is probably in what is considered the
transitional zone.

Rock on the south side of the creek (left abutment facing down-
stream) is highly weathered and fractured. Rock is fractured to depths
up to 60 feet. Outcrops on the south side of the creek downstream from
the dam are generally soft and highly weathered. Rock exposed by test
pits in borrow area south of the creek have indications of some slight
movement. There is no way to measure the movement.

Rock north of the creek (right abutment) is less weathered and
fractured. Weathering and fracturing generally was less than 10 feet.
Core recovery in drill holes on the right abutment generally ran over
90%. Outcrops on the north side of the stream are hard and nearly
unweathered.




The soils overlying bedrock on the slopes, in the project area and
hill tops, are derived from weathering of the bedrock. The materials
on the left abutment and in borrow areas 1 and 2 vary in thickness from
6 to more than 30 feet. These materials consist mainly of fine sand and
silt. Clay is present in small amounts. Soft gravel size fragments of
weathered schist are present and become more prevalent with depth. The
right side of the creek in the foundation area has 4 feet or less of
weathered material similar to that found on the left abutment.

The valley bottom is filled with a layer of alluvial material
about 6 to 10 feet thick. The material is mainly fine sand, silt and
some clay. There are scattered lenses of gravel with some cobble and
boulders. The alluvium lies on soft disintegrated schist 2 to 3 feet
thick."




Wips - Lower Pelitic Schist
Pzn- Norbec Quartz

Wups- Upper Pelitic Schist

Wbg- Boulder Geneiss
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